We discuss central collisions between heavy nuclei of equal baryon number at extremely high energies. We make a crude estimation of the energy deposited in the fragmentation regions of the nuclei. We argue that the fragmentation region fragments thermalize, and two hot fireballs are formed. These fireballs would have rapidities close to the rapidities of the original nuclei.
Introduction
In the fourth section, we discuss the thermodynamics of the produced fireballs. We argue that the mean free path of hadrons is small enough, and the cooling time is long enough so that the constituents of a fireball produced in a head-on uranium nucleus-uranium nucleus collision will come into thermodynamic equilibrium. We argue that the fireballs are hot and dense enough that a quark-gluon plasma may be formed. We discuss problems associated with large thermal gradients in the produced fireballs. The close similarity between projectile and fast projectile fragment distributions in hadron-nucleus and hadron-hadron scattering is at first sight surprising. Nuclei are large, and a hadron fragment has several chances to rescatter before emerging from the nucleus.
Nuclear radii are well approximated by the formula R(A) 2 1.2A 1'3 fm . (2.1) where A is the baryon number of the nucleus. A few typical nuclear radii are displayed in Table 1 . The mean free path of a high energy proton is much smaller than the radius of a heavy nucleus such as Pb or U. Using a proton-proton cross section of cTpp tot 2) and nuclear matter density of
the nucleon mean free path is x nut Z 1.6 fm (2.4) The reason that the distribution of projectile and fast projectile fragments is quite similar in hadron-hadron and hadron-nucleus collisions is simple. The hadron projectile changes its energy only slightly when it undergoes an elastic scattering or emits a low energy fragment. These processes can occur while the hadron traverses a nucleus. The fast fragments associated with inelastic scattering, however, do not form until after the hadron has traversed the nucleus.
In the rest frame of the hadron projectile, the characteristic time for emission of these fragments is the time it takes light to fly a Fermi, 'L: N Ro. In the rest frame of the target nucleus, on the other hand, T N ?i R. (2.5) where E is the projectile energy and Pi is the projectile mass. These fragments are emitted with a distribution characteristic of an inelastically scattered proton, a distribution which is approximately independent of the excitation process. We should note, however, that the ratio of the sum of the elastic and diffractive dissociation cross sections to the inelastic cross section should be quite small for a hadron which passes through the nucleus.
Since the hadron has several opportunities to scatter inelastically, it will almost certainly take advantage of one of them. The pp + $X data were fit to the forms
14)
The coefficients cx lTr+ were chosen to be energy independent. where M is an effective fragment mass, R is the nuclear radius and R. N 1 fm. This formula represents the requirement that in the rest frame of the nucleus, the fragment has enough time to emit its fragments.
We are, however, considering the case of a moving target nucleus. Finally, the rest frame energy/nucleon is -3.8t 1.2 GeV. The fireball is relativistic with y N 2.0 + .6.
In Table 4 , we present results parallel to those in Table 3 for different center-of-mass collision energies. In the energy range of 30 GeV/nucleon 5 E c.m. -< 70 GeV/nucleon, the fireball masses and numbers of trapped particles undergo only 20% changes. These small changes are obviously due to the approximate scaling of the proton fragmentation functions.
Finally, in Table 5 , we offer parameters for various nuclear radii.
The energy deposition varies almost linearly with the radius. For R N 4.4 fm corresponding to iron, the energy deposition is -2.8 GeV/nucleon in the fireball rest frame. For R-7.4 fm corresponding to uranium, the value is -3.5 GeV/nucleon.
In this section, we shall discuss the self-consistency of a thermo- During the collision process, the target nucleus becomes compressed. To estimate this compression, we may assume that the projectile nucleus is infinitesimally thin and sweeps through the target nucleus at the velocity of light. As the projectile sweeps through the target, it scatters first on the target nucleons closest to the incident projectile nucleus beam.
When the first target nucleon is encountered, this target nucleon acquires a longitudinal velocity v which is, on the average, the velocity of the target nucleus fireball. The second nucleon is struck by the projectile in the time it takes the projectile to fly the longitudinal distance which separates the first and second nucleon. Since the projectile has velocity v * 1, the change in separation between the two nucleons is
where x is the longitudinal separation of the nucleons.
The change in separation given by Eq. (4.2) is the change measured in the rest frame of the initial target nucleus.
In the rest frame of In the rest frame of the fireball, the fireball has the geometry of an ellipsoid.
This energy density is comparable to the energy density inside a proton, 
